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Anemia in pregnancy remains an issue of public health importance worldwide, but more importantly in the developing countries of Sub-Saharan Africa and Southeast Asia.\[[@ref1]\] It is a major contributor to negative pregnancy outcomes, including maternal morbidity and mortality. Anemia in pregnancy predisposes women to postpartum hemorrhage, pregnancy-induced hypertension, postnatal sepsis, a higher risk of preterm delivery, small-for-gestational age and low birth weight babies, stillbirth, and other negative perinatal outcomes.\[[@ref2][@ref3]\] The economic burden of anemia in pregnancy, along with its consequences, is enormous for developing countries with their fragile health systems, including those of Sub-Saharan Africa and Southeast Asia. This situation has persisted for several years despite the availability of low-cost, but highly effective interventions, like iron-folate supplementation in pregnancy.\[[@ref4]\] The World Health Organization estimates that in the year 2011, about 38% of pregnant women globally, were anemic.\[[@ref5]\] Anemia in pregnancy has been studied by several researchers worldwide, with diverse findings. A study of anemia among pregnant women in Kathmandu, Nepal found 42.6% of the women to be anemic. Most (90.8%) of these had a mild form of anemia, 7.1% had moderate anemia, while 2.7% had a severe form of anemia.\[[@ref6]\] Researchers in urban Pakistan, while studying the prevalence and risk factors for anemia in pregnancy, found 90.5% of the study participants to be anemic. Most (75%) of these had mild anemia, 14.8% had moderate anemia, while others had the severe form.\[[@ref7]\] An institution-based cross-sectional study of the prevalence and predictors of maternal anemia in Northwest Ethiopia reported a prevalence of 16.6% for anemia in pregnancy, of which 64% was of the mild type.\[[@ref8]\] In Southern Ethiopia, researchers, in a study of anemia in pregnancy and its associated factors, found 39.9% of study participants to be anemic. Moderate anemia was present in 60% of the anemic women, 30.3% had mild anemia, while 9.7% were severely anemic.\[[@ref9]\] An evaluation of anemia among booked antenatal clients in Puducherry, India, found 83% of the pregnant women being anemic.\[[@ref10]\] A study of anemia among pregnant women in Northern Tanzania reported a prevalence of 47.4%, with 74.5% of these being mild anemia, 20.9% being moderate anemia, and 4.5% being of the severe form of anemia.\[[@ref11]\] The prevalence of 51.8% was reported for anemia among pregnant women in Gombe, North-Eastern Nigeria. Mild anemia was found in 67.4% of respondents; moderate anemia in 30.5% and severe anemia in 2.1% of study participants.\[[@ref12]\] A study of anemia and iron deficiency among pregnant women in Zaria found 12.2% of the women studied to be anemic.\[[@ref13]\] A retrospective study among pregnant women accessing antenatal care in a mission hospital in South-South Nigeria reported a prevalence of 32.3% for anemia in pregnancy at booking.\[[@ref14]\] Researchers found the prevalence of anemia in pregnancy, at booking, to be 40.4% in Enugu, Southeastern Nigeria. Anemia was of the mild form in 90.7% of these women while moderate anemia accounted for 9.3% of cases. No case of severe anemia was reported.\[[@ref15]\] A cross-sectional study of hematocrit and arm preference for blood collection among gravid women in Southeastern Nigeria, found 28% of the women to be anemic, of which 94.6% were mildly anemic.\[[@ref16]\] In Ilesha, Southwest Nigeria, a cross-sectional descriptive study, reported 62.2% of the women studied to be anemic, 2% of whom had severe anemia.\[[@ref17]\] In a study of the sociodemographic determinants of anemia in pregnancy in Oyo State, Southwestern Nigeria, researchers reported a prevalence of 32.8% for anemia in pregnancy.\[[@ref18]\] Researchers in Ibadan, Southwest Nigeria, found 30% of their study participants -- pregnant women -- to be anemic.\[[@ref19]\] A survey of pregnant women in Abeokuta, Southwest Nigeria, reported 76.5% of the study participants to be anemic, of whom 40.3% had mild anemia; 57.8% had moderate anemia, while only 1.9% were severely anemic.\[[@ref20]\] A cross-sectional study reported a prevalence of 35.3% for anemia in pregnancy at booking in a tertiary center in Lagos, Southwest Nigeria.\[[@ref21]\]

Several factors have been associated with anemia in pregnancy as documented in medical and allied literature. Sociodemographic variables such as age, parity and gravidity, personal and household income, household size, level of education, a low socioeconomic status, short birth intervals, and higher gestational age at booking, particularly booking in the third trimester are some of the known factors associated with anemia.\[[@ref8][@ref11][@ref16][@ref18][@ref19][@ref20]\] Maternal and fetal anthropometry have also been associated with anemia among pregnant women. Researchers in Ethiopia, found low body mass index (BMI) to be an independent predictor of anemia in pregnancy. The height, weight, and BMI of nonanemic women were significantly higher than those of their anemic counterparts in a study conducted among pregnant urban women in Pakistan. Dietary factors including consumption of fruit, red meat, eggs, tea before and during pregnancy as well as consumption of nonfood materials such as clay, dirt, and so on (pica), were associated with anemia in pregnancy.\[[@ref7]\] Anemia has also been associated with anthropometry, diet and socioeconomic status among nongravid women of reproductive age.\[[@ref22][@ref23]\] In China, women belonging to high and middle-income groups were more likely to be anemic than their counterparts with low socioeconomic status. The relationship between household food security and various nutritional parameters in women of reproductive age, including anemia, dietary intake, and anthropometry, has also been the subject of several research works.\[[@ref24][@ref25][@ref26]\]

The primary health-care centers (PHCs) are the first contact for most patients, with the formalized health system in Ogun State, Nigeria. The PHCs provide a wide array of primary care services, including health promotion, disease prevention, and curative services. Antenatal care is a major component of the maternal and child health services provided in Sagamu. This study, therefore, determined the prevalence of anemia and its associated factors, among pregnant primary care clients in Sagamu, Southwest Nigeria.

Materials and Methods {#sec1-2}
=====================

The study was carried out in Sagamu, one of the twenty local government areas (LGA) in Ogun State, Southwest Nigeria. It is an urban LGA with a few rural settlements. It is located within the defunct Remo division, a part of the Ogun-East senatorial zone. It is bounded in the East by Ikenne LGA, in the North by Remo-North LGA, in the West by Obafemi-Owode LGA, and the South by Ikorodu LGA of Lagos State. Sagamu LGA is divided into 15 geo-political wards, with a diverse population, though mainly people of Yoruba extraction. It is home to several industries, including manufacturing, fast moving consumer goods, and the extractive industries. There are several health facilities in Sagamu, ranging from private hospitals to public health facilities such as the PHCs, General Hospital, and Olabisi Onabanjo University Teaching Hospital.

Women of reproductive age accessing ante-natal care services at selected urban PHCs, between January and April 2013, were recruited into the study. Only those with singleton pregnancies were eligible for recruitment into the study. Women with medical complications, including bleeding disorders, were excluded from the study.

The sample size for the study was calculated using the formula for descriptive studies, *N* = *Z*^2^ pq/d^2^. The calculated sample size was 339, using a prevalence of 32.8% for anemia in pregnancy, from a previous study carried out in Southwest Nigeria.\[[@ref18]\] Assuming a nonresponse rate of 20%, taking into consideration incomplete questionnaires and other challenges with data collection, the sample size was rounded up to 400. Therefore, 400 pregnant women, utilizing PHCs for antenatal care, were recruited into the study. Selection of study participants was carried out through multi-stage sampling technique. The first stage involved selection of four wards from the 15 existing wards in Sagamu LGA by simple random sampling. The second stage involved selection of one PHC in each of the preselected wards by simple random sampling technique. The final stage involved selection of study participants at each of the four PHCs using systematic sampling technique. A sampling interval of three was calculated, therefore, every third eligible client was recruited into the study.

Data collection was carried out with the aid of a validated semi-structured, interviewer-administered questionnaire, an adult weighing scale, stadiometer, measuring tape, hemoglobinometer. The questionnaire obtained information on sociodemographics, household food security and related data. Household food security was assessed with the aid of the 6-item questionnaire and classified as food secure, food insecure without hunger, and food insecure with hunger. Hemoglobin concentration was measured using a portable hemoglobinometer, as described in a previous study.\[[@ref27]\] Anemia was defined as a hemoglobin concentration \<11 g/dl. Mild anemia was defined as hemoglobin concentration between 10.0 and 10.9 g/dl, moderate anemia as hemoglobin concentration between 7.0 and 9.9 g/dl, while severe anemia was defined as a hemoglobin concentration below 7 g/dl. Respondents\' weight was measured with the aid of an adult weighing scale, to the nearest 0.1 kg, while height was measured using a stadiometer. BMI (kg/m^2^) was calculated from measurements of participants\' weight (kg) and height (m) as described in literature.\[[@ref28][@ref29]\] Mid-upper arm circumference was assessed using the measuring tape in centimeters (cm) and classified as normal (for readings above 23 cm), mild to moderate malnutrition (for reading between 21 and 23 cm) and severe malnutrition (for readings below 21 cm), as documented in literature.\[[@ref30][@ref31]\] Data collected daily were checked for completeness and accuracy, before entry. Data analysis was carried out, using SPSS (Statistical Package for the Social Sciences) version 17 (SPSS Inc. Released 2008. SPSS Statistics for Windows, Chicago). Frequencies, proportions, and means were calculated and presented in prose and tables. Chi-square test was used to test for association between categorical variables, with the level of significance set at ≤0.05.

Ethical approval was obtained from the Ogun State Primary Health Care Board, Abeokuta, as well as the Health Research and Ethics Committee of Olabisi Onabanjo University Teaching Hospital, Sagamu. Permission was also obtained from the Local Government Authority, through the Primary Health Care Department. Participants\' written informed consent was obtained before commencement of the study. Strict confidentiality was ensured throughout the study and participation was fully voluntary.

Results {#sec1-3}
=======

The mean age of respondents was 25.4 ± 4.2 years. The modal age of respondents was between 21 and 30 years of age, with 64.5% of respondents falling into this category; only 3.7% of study participants were aged between 41 and 50 years. About 98% of respondents were married, with 51.8% being traders; more than 50% had secondary education, while only about 5% had no formal education. About 80% of respondents were from polygamous families. There was no significant difference (*P* \> 0.05) between the age distribution, occupation, educational status, partner\'s occupation and family type of anemic and nonanemic respondents \[[Table 1](#T1){ref-type="table"}\].

###### 

Respondents' sociodemographic characteristics

![](JFMPC-6-323-g001)

Most respondents (51.6% of anemic and 61.6% of nonanemic) had water carriage systems as their sewage disposal method; about 90% of respondents had access to pipe-borne water; 45.4% of anemic women and 41.9% of nonanemic pregnant women lived in single room accommodations. Most respondents (about 55%) had a household size between 1 and 3, while \<1% had a household size of ten persons and above. About a quarter (24.9%) of respondents were primigravidae. There was no significant difference between the sewage disposal methods (*P* = 0.106), source of drinking water (*P* = 0.165), household size (*P* = 0.411), number of previous pregnancies (*P* = 0.645), and type of housing (*P* = 0.272) of anemic and nonanemic women \[[Table 2](#T2){ref-type="table"}\].

###### 

Household characteristics and living conditions of respondents
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One hundred and thirty (32.5%) respondents were anemic; of these, 94 (72.1%) were mildly anemic, while 36 (27.9%) were moderately anemic. No case of severe anemia was found among study participants.

Daily vegetable intake was reported by 36.1% of anemic respondents compared with 45.6% of nonanemic women; only 25.4% and 27.0% of anemic and nonanemic respondents consumed vegetables occasionally. There was no significant difference (*P* = 0.081) between the vegetable consumption patterns of anemic and nonanemic women. There was no significant difference in the prevalence (*P* = 0.144) and frequency (*P* = 0.090) of snacking between anemic and nonanemic respondents. Food avoidance was higher (25.4%) among anemic than nonanemic women (22.6%). There was no significant difference in the prevalence of food avoidance (*P* = 0.592) and type of food avoided (*P* = 0.917). Only 2.3% of anemic women had evidence of undernutrition (BMI \<18.5 kg/m^2^) compared with 2.6% of the nonanemic respondents. There was no significant difference between the BMI (*P* = 0.379) and mid upper arm circumference (*P* = 0.301) of anemic and nonanemic respondents. The prevalence of household food security among anemic women was 41.5% while that among the nonanemic respondents was 56.6%. There was a significant difference between the household food security status of anemic and nonanemic respondents (*P* = 0.044) as well as the level of food insecurity (*P* ≤ 0.001) \[[Table 3](#T3){ref-type="table"}\].

###### 

Nutrition and related factors
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Discussion {#sec1-4}
==========

The mean age of respondents in this study is lower than findings from Enugu, where respondents\' mean age was 30.2 ± 5.2 years.\[[@ref15]\] The prevalence of anemia in this study is similar to findings from Southern Ethiopia,\[[@ref9]\] Ibadan,\[[@ref19]\] Lagos\[[@ref21]\] South-South Nigeria,\[[@ref14]\] and a multicenter study in rural and urban areas of Oyo State.\[[@ref18]\] It was, however, higher than those reported by researchers in Enugu,\[[@ref16]\] Zaria,\[[@ref13]\] Gondar, Ethiopia,\[[@ref8]\] and India.\[[@ref25]\] The proportion of anemia in pregnancy in our study is very much lower than those found in Ilesha,\[[@ref17]\] Abeokuta,\[[@ref20]\] Gombe,\[[@ref12]\] Pakistan,\[[@ref7]\] and India.\[[@ref10]\] It is a little lower than the proportions reported in Enugu,\[[@ref15]\] Nepal,\[[@ref6]\] and Tanzania.\[[@ref11]\]

In this study, almost three-quarters (72.1%) of the anemic women were mildly anemic, a finding consistent with those from Pakistan,\[[@ref7]\] similar to those from Gondar, Ethiopia,\[[@ref8]\] Northern Tanzania\[[@ref11]\] and Gombe, Nigeria.\[[@ref12]\] It is, however, lower than the prevalence reported in Enugu, Nigeria\[[@ref15][@ref16]\] and in Kathmandu, Nepal.\[[@ref6]\] Some other studies in Southern Ethiopia\[[@ref9]\] and Abeokuta, Southwest Nigeria,\[[@ref20]\] reported much lower proportions of mild anemia.

The proportion of women with moderate anemia (27.9%) is comparable to 30.5% reported in Gombe, Northeast Nigeria\[[@ref12]\] and a little higher than that reported from Northern Tanzania\[[@ref11]\] but much lower than findings from Sodo Town, Southern Ethiopia, where 60% of anemic women had moderate anemia\[[@ref9]\] and Abeokuta, Southwest Nigeria, where 57.8% of anemia in pregnancy, was of the moderate form.\[[@ref20]\] It is however much higher than findings from Nepal,\[[@ref6]\] Pakistan,\[[@ref7]\] and Enugu.\[[@ref15][@ref16]\] The absence of cases of severe anemia in this study is similar to the report from Enugu, Nigeria\[[@ref15]\] where none of the pregnant women studied was severely anemic. This contrasts with several other studies, which reported varying proportions of severe anemia among the pregnant women studied.\[[@ref6][@ref7][@ref11][@ref12][@ref17][@ref20]\] This observation may be due to the fact that iron-folate supplementation was routinely practiced in all the PHCs, used for the study. The importance of adherence to supplements in pregnancy was stressed during the health education sessions, which took place at every antenatal visit.

Dietary practices and anthropometric indices were not associated with anemia, in this study. This contrasts with findings from Ethiopia and Pakistan, where body mass, height, and weight were associated with anemia.\[[@ref7][@ref9]\] In Andhra Pradesh, India, anemia was found to have an inverse relationship with BMI among the women studied,\[[@ref23]\] just as it showed a significant decreasing trend with increasing BMI among Chinese women.\[[@ref22]\] Sociodemographic variables showed no association with anemia, in contrast to other studies. Maternal age had no association with anemia, in agreement with findings from Enugu.\[[@ref15]\] This however contrasts with findings from Oyo State, Nigeria\[[@ref18][@ref19]\] and Puducherry, India.\[[@ref10]\] Educational status was not associated with anemia, in contrast with findings from India.\[[@ref10]\] Several studies found an association between parity and anemia\[[@ref9][@ref16][@ref17][@ref19]\] in contrast with this study as well as others conducted in Eastern Nigeria\[[@ref15]\] and Gombe.\[[@ref12]\] In contrast to some other studies,\[[@ref8][@ref21][@ref23]\] characteristics depicting socioeconomic status, were not associated with anemia.

In contrast to the findings from a study of the impact of household food security on maternal profile, anemia was associated with household food security status as well as the level of food insecurity in this study.\[[@ref25]\] A study among Mexican women, associated household food insecurity with anemia. It reported that women with anemia were less likely to be food secure. It also found anemia to be associated with educational status, age group, number of previous pregnancies as well as BMI.\[[@ref26]\]

Anemia is associated with sub-optimal work performance, reduced mental functioning, and productivity among adults.\[[@ref32]\] This implies reduced earning capacity for the concerned individual and often times, the entire household. When pregnant women are anemic, in a resource-constrained environment as Nigeria, the effect on the individual and household economy can be enormous. Pregnant anemic women are more likely to produce anemic offspring, with its attendant effects of reduced cognitive capacity, psychomotor challenges, and behavioral anomalies, which are sometimes lifelong.\[[@ref26]\] This exerts additional strain on the household and community resources, available for childcare. Due to its adverse health and associated consequences, particularly increased infant and maternal morbidity and mortality, maternal anemia should be controlled through intersectoral action.\[[@ref4]\] The poor socioeconomic conditions and health-related factors, predisposing to anemia and iron deficiency in women and children, are underlying issues that need to be considered, if sustainable progress will be made in reducing maternal and child morbidity. Food security aids in the realization of dietary diversification, at the individual and household levels.

The importance of dietary diversity and nutrient adequacy in pregnancy need to be emphasized in program planning, implementation and evaluation, especially as it relates to community-level programs, which have a potential to reach all pregnant and lactating women, in order to optimize their health and wellbeing, as well as those of their babies *in utero*. A limitation of this study is that it recruited only primary care clients, who may not adequately represent the entire population of gravid women in Sagamu, having left out clients, accessing antenatal care in secondary and tertiary centers. It also did not follow-up clients to delivery, to assess any association between anemia in pregnancy and delivery outcome. This is a subject for further research.

Conclusion and Recommendation {#sec1-5}
=============================

The prevalence of anemia among pregnant primary care clients in Sagamu was fairly high, mostly of the mild form. Household food security and level of food insecurity were the only factors associated with anemia in pregnancy.

Dietary intake of nutritious foods, as well as supplementation with iron and folate, in addition to improvement of the socioeconomic conditions of pregnant women, will greatly improve their health status, including hemoglobin concentration. Primary Health Care is an effective approach to meeting the health and health-related needs of any community. Therefore, proper implementation of maternal and child health strategies, at the PHC level, has great prospects for a significant reduction in maternal and infant morbidity and mortality.

Financial support and sponsorship {#sec2-1}
---------------------------------

Nil.

Conflicts of interest {#sec2-2}
---------------------

There are no conflicts of interest.

The authors express our profound gratitude to Dr. O. A. Jeminusi, Professor Olayinka Abosede, Dr. Adetola Osinubi and Mrs. R. Ademola-Raheem, for their immense contributions toward data collection and manuscript preparation.
